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Description

[0001] The presentinventionrelates to a muffler device
applied to a vehicle including a motorcycle.

[Prior Art]

[0002] In a muffler device connected to arear end por-
tion of an exhaust pipe extending from an internal com-
bustion engine of a vehicle, there has conventionally
been known an arrangement, in which a tail pipe consti-
tuting an exhaust outlet is bent in a desired direction (for
example, outward of the vehicle) (see, for example, Pat-
ent Document 1).

[Patent Document 1]
Japanese Patent Publication No. Hei 5-38122

[0003] Reduction in size and weight of bodies and ex-
haust noise is at a premium in late-year vehicles. When
an attempt is made to reduce size of the muffler main
body and enhance noise reduction performance in line
with the aforementioned needs, the arrangement cited
above could result in exhaust gas escaping.

JP 2075710 A attempts to solve the problem of prevent-
ing a decrease in engine speed to reduce fuel consump-
tion by forming a muffler into a construction where ex-
haust gas may be drawn into the muffler utilizing wind
pressure caused by travel of a motorcar. In this respect
the reference proposes at lower side of a flat type muffler
an air nozzle that is provided at the end of an air duct
through a wind receiving opening. The outside of the air
nozzle is covered by an outer tube, and exhaust gas from
a muffler is drawn into the outer tube through a bypass.
During travelling of a car, air received by the wind receiv-
ing opening is pressurized in the air duct, injected from
the air nozzle, and then discharged through the outer
tube. In this instance, exhaust gas is adapted to be
sucked by negative pressure generated at the periphery
of the air nozzle in the outer tube. Engine speed or output
is thus increased, and fuel consumption is improved.
Itis therefore an object of the present invention to provide
a muffler device capable of improving discharge of the
exhaust gas, while discharging the exhaust gas in any
desired direction.

[0004] As means of solving the above problem, a first
aspect of the present invention provides a muffler device
(e.g., a muffler device 50 according to a preferred em-
bodiment of the present invention) connected to a rear
end portion of an exhaust pipe (e.g., an exhaust pipe 44
according to the preferred embodiment of the present
invention) extending from an internal combustion engine
(e.g., an engine 16 according to the preferred embodi-
ment of the present invention) of a vehicle (e.g., a mo-
torcycle 1 according to the preferred embodiment of the
present invention). The muffler device includes: a muffler
main body (e.g., a muffler main body 51 according to the
preferred embodiment of the present invention); an ex-
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haust outlet (e.g., an exhaust outlet 74 according to the
preferred embodiment of the present invention) disposed
at a rear portion of the muffler main body, opening out-
wardly and laterally the vehicle; and a muffler cover (e.g.,
a muffler side cover 52 and an end cap 53 according to
the preferred embodiment of the present invention) pro-
vided for the muffler main body. The present invention is
characterized in that the muffler cover includes an air
intake guide shaped portion (e.g., a slit 96 according to
the preferred embodiment of the present invention) for
guiding running wind to the exhaust outlet.

According to a second aspect of the present invention,
a muffler side cover as the muffler cover is fitted to an
outer periphery of the muffler main body and the muffler
side cover includes a slit provided as the air intake guide
shaped portion.

[0005] According to this arrangement, the running
wind guided to the air intake guide shaped portion cross-
es the exhaust outlet. This generates a negative pressure
in an area around the exhaust outlet and the negative
pressure acts to draw exhaust gas from the exhaust out-
let. This improves discharge of the exhaust gas, while
allowing the exhaust gas to be discharged in any desired
direction (outwardly and laterally the vehicle). If the air
intake guide shaped portion is the slit provided for the
muffler side cover, a velocity of the running wind flowing
along the muffler side cover builds up when the wind
flows past the slit. The running wind in this condition is
guided to the exhaust outlet, which enhances an exhaust
gas drawing effect. This also contributes to improved
heat radiation performance of the muffler side cover and
the muffler main body.

[0006] According to a third aspect of the present in-
vention, the muffler cover includes an end cap (e.g., an
end cap 53 according to the preferred embodiment of the
present invention) for covering an area surrounding the
exhaust outlet of the muffler main body. Further, the end
cap includes a recessed portion (e.g., arrecessed portion
87 according to the preferred embodiment of the present
invention) provided as the air intake guide shaped portion
and the recessed portion includes an exposed hole (e.g.,
an exposed hole 86 according to the preferred embodi-
ment of the present invention) provided for the exhaust
outlet.

[0007] According to this arrangement, the running
wind can be guided smoothly to the exhaust outlet. If a
tail pipe is extended from a rear portion of the muffler
main body and a leading end opening thereof is made to
serve as the exhaust outlet, the length of the tail pipe
extended from the muffler main body can be kept small.
[0008] According to a fourth aspect of the present in-
vention, the exhaust outlet is located between an outer
side portion and a lower side portion of the muffler main
body.

[0009] According to this arrangement, the exhaust out-
let is open to face obliquely downwardly and outwardly,
in which direction there are a less number of obstacles
for guiding the running wind. Discharge of the exhaust
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gas by the running wind can therefore be even further
improved. Moreover, entry of rainwater and the like
through the exhaust outlet can be prevented and the ex-
haust outlet can be made less noticeable.

[0010] According to a fifth aspect of the present inven-
tion, at least one connection portion (e.g., a connection
portion 84 according to the preferred embodiment of the
present invention) for connecting the muffler main body
and the muffler side cover is disposed at an area near
the air intake guide shaped portion.

[0011] According to this arrangement, stiffness of the
area near the air intake guide shaped portion of the muf-
fler side cover can be supplemented.

[0012] According to the first and the second aspects
of the present invention, improvement in an output of the
vehicle and reduction in fuel consumption can be pro-
moted, while allowing the exhaust gas to be guided in
any desired direction. Further, cooling performance of
surrounding parts can be enhanced.

According to the third aspect of the present invention,
discharge of the exhaust gas can be improved even fur-
ther and reduction in weight of the muffler main body can
also be enhanced.

According to the fourth aspect of the present invention,
discharge of the exhaust gas can be improved even fur-
ther and corrosion resistance and appearance quality of
the muffler main body can also be improved.

According to the fifth aspect of the present invention, vi-
bration and noise occurring as a result of the running
wind flowing through can be suppressed.

Brief Description of the Drawings

[0013] present invention.

[FIG. 1]

FIG. 1is a side elevational view showing a motorcy-
cle according to a preferred embodiment of the
[FIG. 2]

FIG. 2 is a top view showing the motorcycle accord-
ing to the preferred embodiment of the present in-
vention.

[FIG. 3]

FIG. 3 is a side elevational view showing a muffler
device mounted in the motorcycle according to the
preferred embodiment of the present invention.
[FIG. 4]

FIG. 4 is a top view showing the muffler device
mounted in the motorcycle according to the preferred
embodiment of the present invention.

[FIG. 5]

FIG. 5 is a cross sectional view for explaining a muf-
fler main body.

[FIG. 6]

FIG. 6 is a rear view showing the muffler device
mounted in the motorcycle according to the preferred
embodiment of the present invention.

[FIG. 7]
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FIG. 7 is a cross sectional view take along line A-A
of FIG. 6.

[FIG. 8]

FIG. 8 is a view on arrow B of FIG. 6.

[FIG. 9]

FIG. 9 is a perspective view for explaining a stay for
connecting the muffler main body and a muffler side
cover.

[FIG. 10]

FIG. 10 is a perspective view showing a first modifi-
cation of the muffler device.

[FIG. 11]

FIG. 11A is a perspective view showing a second
modification of the muffler device. FIG. 11Bis across
sectional view taken along line D-D of FIG. 11A.
[FIG. 12]

FIG. 12Ais a perspective view showing a third mod-
ification of the muffler device. FIG. 12B is a view on
arrow E of FIG. 12A.

[0014] A preferred embodiment of the present inven-
tion will be described with reference to the accompanying
drawings. In the description given hereunder, fore-and-
aft, and right-and-left directions, and the like should be
the same as those in the vehicle unless otherwise spec-
ified. In the accompanying drawings, an arrow FR points
forward of the vehicle, an arrow LH points leftward of the
vehicle, and an arrow UP points upward of the vehicle.

[0015] Referring to FIG. 1, a pair of right and left front
forks 3 for journaling a front wheel 2 of a motorcycle (ve-
hicle) 1 is steerably pivotally supported by a head pipe 6
of a vehicle body frame 5 via a steering stem 4. The
vehicle body frame 5 is a cradle type. The vehicle body
frame 5 is formed by an upper tube 7 and a down tube
8. The upper tube 7 extends rearwardly from an upper
portion of the head pipe 6 and then curves downwardly.
The down tube 8 extends downwardly from a lower por-
tion of the head pipe 6 and then curves rearwardly. A
lower end portion of the upper tube 7 is joined to a rear
end portion of the down tube 8 at a point near a swing
arm pivot 9 to form the cradle.

[0016] A front end portion of a seat rail 11 extending
rearwardly is joined to a curved portion of the upper tube
7. A front end portion of a sub frame 12 is joined to the
upper tube 7 at a point near the swing arm pivot 9. The
sub frame 12 extends obliquely upwardly and rearwardly
to support a point near a center of the seat rail 11.

A proximal end portion of a swing arm 13 is swingably
pivotally supported on the swing arm pivot 9. Arear wheel
14 is journaled on a distal end portion of the swing arm
13. Arear cushion 15 is disposed near the proximal end
portion of the swing arm 13. An upper end portion of the
rear cushion 15 is connected to the upper tube 7 and a
lower end portion thereof is connected to the swing arm
13 via a linkage mechanism 15a.

[0017] Asingle-cylinder engine (hereinafter referred to
simply as engine) 16 as an internal combustion engine
is disposed at a central portion of the vehicle enclosed
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by the upper tube 7 and the down tube 8. The engine 16
includes a crankshaft that runs in parallel in a vehicle
width direction. The engine 16 has a structure, in which
a cylinder portion 18 is arranged in a standing condition
upward and at a front portion of a crankcase 17. An upper
portion front side of the crankcase 17 is supported by a
lower portion of the down tube 8 via a first bracket 19a.
An upper portion rear side of the crankcase 17 is sup-
ported by a lower portion of the upper tube 7 via a second
bracket 19b. In addition, a lower portion front side of the
crankcase 17 is supported by the lower portion of the
down tube 8 via a third bracket 19c. A lower portion rear
side of the crankcase 17 is supported by the lower portion
of the upper tube 7 via a fourth bracket 19d. Further, an
upper portion of the cylinder portion 18 is supported by
an upper portion of the upper tube 7 via afifth bracket 19e.
[0018] Afueltank 21 is disposed upward of the engine
16. The fuel tank 21 is supported by the upper tube 7. A
seat 22 supported by the seat rail 11 is disposed rearward
of the fuel tank 21. A front half portion of the seat 22 is
for a rider, while a rear half portion thereof is for a rear
passenger. A step bracket 23 is connected to a lower
end portion of the upper tube 7. A rider step 24 is fitted
to a front end portion of the step bracket 23. A rear pas-
senger step 25 is fitted to a rear end portion of the step
bracket 23.

[0019] A handlebar 26 is mounted on an upper portion
of the steering stem 4. A front fender 27 is attached to a
lower portion of the steering stem 4. A headlamp 28, a
meter device 29, right and left front turn signal lamps 31,
and the like are mounted via a support stay not shown
on the steering stem 4. A brake caliper 32 is mounted on
a lower portion of the front forks 3. A brake disc 33 cor-
responding to the brake caliper 32 is mounted on a hub
portion of the front wheel 2. A front disc brake is formed
mainly by the brake caliper 32 and the brake disc 33.
[0020] Tank covers 34 are mounted on both sides of
the fuel tank 21. The tank covers 34 extend to a point
forward of the fuel tank 21, functioning also as an air
intake guide for the engine 16. Each of the tank covers
34 extends up to a point near a center of the seat 22.
Each of the tank covers 34 is disposed such that a rear
end portion thereof forms a continuous part with a front
end portion of a rear cowl 35 mounted to the seat rail 11.
A tail lamp 36 is disposed at a rear end portion of the rear
cowl 35. Rear turn signal lamps 38 are disposed on both
sides of the tail lamp 36. A rear fender 37 is extended
downwardly from a point near the tail lamp 36.

[0021] A rear sprocket 39 is mounted on the left-hand
side of the rear wheel 14. A drive chain 41 is wound
around the rear sprocket 39 and a drive sprocket dis-
posed on the left-hand side in rear of the engine 16. A
driving force of the engine 16 can thereby be transmitted
totherearwheel 14. Arear disc brake (not shown) having
the same arrangement as the front disc brake is disposed
on the right-hand side of the rear wheel 14.

[0022] A downstream side of a carburetor 42 is con-
nected to a rear portion of the cylinder portion 18 of the
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engine 16. An air cleaner case 43 is connected to an
upstream side of the carburetor 42. Reference is now
made also to FIG. 2. A pair of exhaust pipes 44 corre-
sponding to a pair of right and left exhaust ports is con-
nected to a front portion of the cylinder portion 18. Each
of the exhaust pipes 44 extends forward of the cylinder
portion 18. Each of the exhaust pipes 44 then curves to
be routed rightward the cylinder portion 18 and then ex-
tended rearward of the rear cushion 15. The exhaust
pipes 44 are thereafter extended obliquely upwardly and
rearwardly and branched out to the right and left. Rear
end portions of the branches are then connected to front
end portions of a pair of right and left muffler devices 50.
The pair of right and left muffler devices 50 is disposed
obliquely downwardly and outboard the seat rail 11.
[0023] A muffler device 50 on the left-hand side of the
vehicle will be described in the following. The pair of right
and left muffler devices 50 is of opposite hand and the
description of the left muffler device will be omitted.
Referring to FIGS. 3 and 6, the muffler device 50 includes
a muffler main body 51, a muffler side cover (a muffler
cover) 52, and an end cap (a muffler cover) 53. The muf-
fler main body 51 is substantially a cylindrical shape. The
mulffler side cover 52 is fitted to an outer periphery of the
muffler main body 51. The end cap 53 is fitted to a rear
end portion of the muffler main body 51. The muffler de-
vice 50 constructed in the aforementioned manner is dis-
posed at a rear portion of the vehicle. At that portion, the
muffler device 50 takes a posture, in which an axis C
thereof is inclined downwardly toward the front along a
side surface of the vehicle body (see FIG. 1). An arrow
FR’ indicated in each of different drawings represents a
forward direction along the axis C of the muffler device
50. An arrow UP’ indicated in each of different drawings
represents an upward direction in a direction perpendic-
ular to the axis C of the muffler device 50 in a side view.
[0024] Referring to FIG. 5, the muffler main body 51
includes an outer tube 54, an inner tube 55, a front plate
56, and a rear plate 57. The outer tube 54 constitutes an
outer peripheral wall of the muffler main body 51. The
inner tube 55 is disposed inside the outer tube 54. The
front plate 56 and the rear plate 57 are disposed at a front
end portion and a rear end portion, respectively, of the
outer tube 54 and the inner tube 55 with a predetermined
distance away from each other. These components are
integrally connected together to form a tubular body 58
of a dual structure. Glass wool 59 as a noise absorbing
and heat insulating material is packed in a gap between
the outer tube 54 and the inner tube 55.

[0025] The front plate 56 is provided with an opening
at a central portion thereof. A rear end portion of a cylin-
drical pipe 61 having a diameter smaller than a diameter
of the tubular body 58 is connected to an inner peripheral
portion of the opening. A rear end portion of a connection
pipe 62 is connected to a front end portion of the cylin-
drical pipe 61. The connection pipe 62 has a diameter
that diminishes toward a forward end thereof. The con-
nection pipe 62 is provided with an opening at a frontend



7 EP 1612 378 B1 8

portion thereof. A rear end portion of the exhaust pipe 44
can be inserted into the connection pipe 62 and the cy-
lindrical pipe 61.

[0026] Three bulkheads 63, 64, 65 are disposed inside
the tubular body 58 (inner tube 55). The bulkheads 63,
64,65 are placed so as to partition an interior space inside
the tubular body 58 in the direction of the axis C. The
bulkheads 63, 64, 65 are hereinafter referred to as a first
bulkhead 63, a second bulkhead 64, and a third bulkhead
65, respectively, in that order from the one on the side
of the front plate 56. Further, a space formed between
the first bulkhead 63 and the second bulkhead 64 is to
be referred to as a first expansion chamber 66. A space
formed between the third bulkhead 65 and the rear plate
57 is to be referred to as a second expansion chamber
67. A space formed between the second bulkhead 64
and the third bulkhead 65 is to be referred to as a third
expansion chamber 68.

[0027] The first bulkhead 63 is what is called a punch-
ing metal which is a steel plate having a large number of
small-diameter holes. There is communication between
a preliminary expansion chamber 69 reaching an interior
space of the cylindrical pipe 61 forward of the first bulk-
head 63 and the first expansion chamber 66. Further,
there is communication between the first expansion
chamber 66 and the second expansion chamber 67 by
way of a first communication pipe 71 that penetrates
through the second bulkhead 64 and the third bulkhead
65. In addition, there is communication between the sec-
ond expansion chamber 67 and the third expansion
chamber 68 by way of a second communication pipe 72
that penetrates through the third bulkhead 65. Further,
there is communication between the third expansion
chamber 68 and an outside space (atmosphere) rear-
ward of the rear plate 57 by way of a third communication
pipe 73 that penetrates through the third bulkhead 65
and the rear plate 57.

[0028] Accordingly, exhaust gas from the engine 16
first flows from the exhaust pipe 44 to the preliminary
expansion chamber 69. The exhaust gas then flows into
the first expansion chamber 66 through the first bulkhead
63. The exhaust gas further flows into the second expan-
sion chamber 67 through the first communication pipe
71. The exhaust gas further flows into the third expansion
chamber 68 through the second communication pipe 72.
The exhaust gas is thereafter discharged out of the muf-
fler main body 51 through the third communication pipe
73. In this manner, the exhaust gas having a high tem-
perature and high pressure and introduced into the muf-
fler main body 51 flows past the plurality of the expansion
chambers 66, 67, 68. Through the aforementioned proc-
ess, the exhaust gas is cooled and depressurized. Ex-
haust noise is thereby effectively reduced.

[0029] A front end portion of the third communication
pipe 73 penetrates through an upper portion of the third
bulkhead 65 to face the inside of the third expansion
chamber 68. The third communication pipe 73 extends
obliquely downwardly and rearwardly from the front end
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portion thereof to penetrate through substantially a cen-
tral portion of the rear plate 57. Assume that a portion of
the third communication pipe 73 extending rearwardly
from the rear plate 57 is called a tail pipe 73a. The tall
pipe 73a is formed by being bent such that a leading end
opening thereof, that is, an exhaust outlet 74 is open to
face obliquely downwardly and outwardly (see FIG. 6).
It can be said that a leading end portion of such a tail
pipe 73a is located between an outer side portion and a
lower side portion of the muffler main body 51. There is
mounted on an upper side portion of the tubular body 58
(outer tube 54) a stay 75 for securing the muffler device
50 to the seat rail 11.

[0030] Referring to FIGS. 3, 4, and 6, the muffler side
cover 52 covers the muffler main body 51 with substan-
tially a predetermined clearance therefrom as follows.
Specifically, in a side view, the muffler side cover 52 cov-
ers a portion from a rear portion of the cylindrical pipe 61
to a point near the rear plate 57. In a view looking in the
direction of the axis C, the muffler side cover 52 covers
a portion from a point near an upper side portion of the
muffler main body 51 to a point near a lower side portion
thereof. A front portion of the muffler side cover 52 is
formed into a taper portion 76 whose diameter diminishes
toward front. A fixing portion 78 is formed on a front end
upper side portion of the taper portion 76. The fixing por-
tion 78 corresponds to a pedestal portion 77 disposed
on an upper side portion of the cylindrical pipe 61. An
inclined wall portion 79 is formed at a rear edge portion
of the muffler side cover 52. The inclined wall portion 79
is inclined such that a rear end of the muffler side cover
52 is changed inwardly radially of the muffler device 50
(it may be said to be simply radially hereafter).

[0031] Referring to FIGS. 3 and 4, there are mounted
locking stays 81 on the outer tube 54 of the muffler main
body 51. Corresponding to each of these locking stays
81, there is mounted a locked stay 82 at each of the
following locations of the muffler side cover 52. The lo-
cations are specifically an inner surface on the upper side
portion atafrontside and arear side, and aninner surface
on the lower side portion at a front side and a rear side.
Reference is now also made to FIG. 9. Each of the locked
stays 82 can be brought into engagement with a corre-
sponding one of the locking stays 81 by being moved
forward from the rear along the direction of the axis C.
Each of the locked stays 82 can be brought out of en-
gagementwith the corresponding one of the locking stays
81 by being moved, from the aforementioned condition,
rearward. An elastic body 83 made of synthetic rubber
or the like is mounted in each of the locking stays 81.
Elastic engagement can be effected between each of the
locking stays 81 and each of the locked stays 82 by way
of the elastic body 83.

[0032] The muffler side cover 52 having the arrange-
ments as described above can be mounted to the muffler
main body 51 as follows. Specifically, the muffler side
cover 52 is moved so as to be slid forward along the
direction of the axis C from a position rearward of a po-
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sition of mounting to the muffler main body 51. Each of
the locking stays 81 is then engaged with the correspond-
ing one of the locked stays 82. The pedestal portion 77
and the fixing portion 78 are then connected together
using a bolt or the like. To state it another way, each of
the pair of the locking stays 81 and the locked stays 82,
and the pedestal portion 77 and the fixing portion 78,
constitutes a connection portion 84 between the muffler
main body 51 and the muffler side cover 52. Each of the
locked stays 82 includes a stopper wall 82a, against
which a leading end of each of the locking stays 81 abuts
and by which a relative position of each of the locking
stays 81 and the locked stays 82 along the direction of
the axis C is restricted.

[0033] The end cap 53 is of a cylindrical shape and
includes a bottom. Fitting the end cap 53 to a rear end
portion of the muffler main body 51 with an opening there-
of facing forward will house the tail pipe 73a inside the
end cap 53.

Referring to FIGS. 3 and 6, an outer peripheral wall 85
of the end cap 53 is provided with an exposed hole 86
for the exhaust outlet 74 of the tail pipe 73. The exposed
hole 86 allows the exhaust gas from the exhaust outlet
74 to be discharged out of the end cap 53. To state it
another way, the end cap 53 covers a surrounding area
of the exhaust outlet 74.

[0034] A front end portion of the outer peripheral wall
85 of the end cap 53 has substantially the same diameter
as the muffler main body 51. The end cap 53 is a mild
taper having a diameter that diminishes toward the rear
from the front end portion. The outer peripheral wall 85
includes five recessed portions 87, each having substan-
tially an identical shape, equally spaced in a circumfer-
ential direction of the end cap 53. A bottom wall 88 of the
end cap 53 includes a step portion 89. The step portion
89 includes a portion on the central side that changes
toward the front relative to a peripheral edge portion of
the bottom wall 88 (see FIG. 7).

[0035] Reference is now made also to FIG. 7. Each of
the recessed portions 87 is formed as follows. Specifi-
cally, part of the outer peripheral wall 85 is changed in a
step form radially inwardly. A front half portion of the re-
cessed portion 87 is semi-circular, opening rearwardly in
a side view. A rear half portion thereof extends linearly
rearwardly to reach arear end of the end cap 53. Aninner
peripheral wall 91 of the recessed portion 87 is radially
inclined such that an outer peripheral shape of a bottom
wall 92 of the recessed portion 87 is reduced relative to
a shape of a ridge with the outer peripheral wall 85. More-
over, the inner peripheral wall 91 in the front half portion
of the recessed portion 87 is formed to provide a greater
inclination radially. In other words, the inner peripheral
wall 91 is formed so that the outer peripheral wall 85
continues to the bottom wall 92 relatively smoothly. The
bottom wall 92 of each of the recessed portions 87 is
formed to run substantially in parallel with and flatly the
axis C relative to the tapered outer peripheral wall 85.
[0036] One of the recessed portions 87 is disposed on
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an upper side portion of the end cap 53 (see FIG. 4). With
reference to this particular one of the recessed portions
87, the rest of the recessed portions 87 are equally
spaced in the circumferential direction of the end cap 53.
The bottom wall 92 of a specific one of the recessed
portions 87 located at an obliquely lower outside of the
end cap 53 is provided with the aforementioned exposed
hole 86 for the exhaust outlet 74. Accordingly, the shape
of the recessed portion 87 camouflages presence of the
exhaust outlet 74. This makes for a novel appearance of
the rear portion of the muffler device 50, enhancing prod-
uct value of the vehicle.

[0037] Referenceis now made alsotoFIG. 8. The muf-
fler side cover 52 includes an outside air introduction por-
tion 93. The outside airintroduction portion 93 is provided
at a portion immediately before the exhaust outlet 74 in
a rear portion of the muffler side cover 52. The outside
air introduction portion 93 is formed by changing part of
the muffler side cover 52 radially inwardly. That is, like
the exhaust outlet 74, the outside air introduction portion
93islocated atan obliquely lower outside in arear portion
of the muffler side cover 52. The outside air introduction
portion 93 is an isosceles triangle having a longer length
in the foreaft direction in a side view thereof. A rear end
of the outside air introduction portion 93 is the base of
the isosceles triangle, the base running along a circum-
ferential direction of the muffler side cover 52. The out-
side air introduction portion 93 includes a guide wall 94
and ariser wall 95. The guide wall 94 increases its depth
in a radial direction toward the base side relative to the
side of a front end thereof. The riser wall 95 rises sub-
stantially orthogonally with respect to the guide wall 94
from a rear edge of the guide wall 94 toward an outer
surface of the muffler side cover 52. The riser wall 95 of
the outside air introduction portion 93 is provided with a
slit (an air intake guide shaped portion) 96 that is longer
along a circumferential direction of the muffler side cover
52.

[0038] The outside air introduction portion 93 serves
the following purpose. Specifically, while the motorcycle
1 is running, part of running wind (an outside air blown
from forward of the vehicle) flowing over a surface of the
muffler side cover 52 is guided along the guide wall 94
to the slit 96. While flowing past the slit 96, the running
wind builds up its velocity before blowing through the
riserwall 95 rearward. Atthis time, the running wind blows
along inclination of the guide wall 94 relatively radially
inwardly and obliquely rearwardly. In the meantime, the
inclined wall portion 79 at the rear edge portion of the
muffler side cover 52 serves also as an air intake guide
shaped portion for guiding the running wind. This results
in the running wind that has flowed past the slit 96 being
blown radially inwardly and obliquely rearwardly against
the end cap 53.

[0039] The specific one of the recessed portions 87,
at which the exhaust outlet 74 is disposed, is located
radially inwardly and obliquely rearwardly relative to the
outside air introduction portion 93. The inner peripheral
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wall 91 in the front half portion of the specific one of the
recessed portions 87 is disposed so as to substantially
continue to the guide wall 94 of the outside airintroduction
portion 93. Specifically, the running wind guided to the
slit 96 advances smoothly along the inner peripheral wall
91 into the recessed portion 87. The wind then crosses
the exhaust outlet 74 located immediately rearward of
the inner peripheral wall 91 along the bottom wall 92 of
the recessed portion 87. The wind thereafter blows to the
rear of the end cap 53. That is, the specific one of the
recessed portions 87 functions also as an air intake guide
shaped portion. Accordingly, while the motorcycle 1 is
running, the area surrounding the exhaust outlet 74 is
placed in a vacuum state using the running wind. This
allows the exhaust gas from the exhaust outlet 74 to be
properly drawn out.

[0040] As described in the foregoing, the muffler de-
vice 50 according to the preferred embodiment of the
present invention is connected to the rear end portion of
the exhaust pipe 44 extending from the engine 16. The
muffler main body 51 includes the exhaust outlet 74 that
is open outwardly and laterally and disposed in the rear
thereof, in addition to the muffler side cover 52 and the
end cap 53 mounted thereon as muffler covers. The muf-
fler side cover 52 is further provided with the slit 96 as
the air intake guide shaped portion for guiding the running
wind such that the running wind crosses the exhaust out-
let 74.

[0041] According to the preferred embodiment having
the arrangements as described above, the running wind
with an increased velocity while flowing past the slit 96
crosses the exhaust outlet 74. This produces a negative
pressure around the exhaust outlet 74. The negative
pressure then acts to draw out the exhaust gas from the
exhaust outlet 74. The exhaust gas can thereby be dis-
charged in a desired direction (outwardly and laterally
the vehicle), while at the same time, discharge of the
exhaust gas can be increased. Accordingly, improve-
ment in an output of the motorcycle 1 and reduction in
fuel consumption can be promoted, while allowing the
exhaust gas to be guided in any desired direction.

In addition, the running wind flowing along the muffler
side cover 52 flows past the slit 96 to build up its velocity.
Therunning wind is in this condition guided to the exhaust
outlet 74. This enhances an exhaust gas drawing effect,
while improving heat radiation performance of the muffler
side cover 52 and the muffler main body 51. Accordingly,
cooling performance of surrounding parts can be en-
hanced.

[0042] In the muffler device 50 according to the pre-
ferred embodiment of the present invention, the end cap
53 covering the area surrounding the exhaust outlet 74
includes the recessed portions 87 functioning as the air
intake guide shaped portion. In addition, the specific one
of the recessed portions 87 is provided with the exposed
hole 86 for the exhaust outlet 74. This allows the running
wind that has flowed past the slit 96 to be guided smoothly
up to the exhaust outlet 74. Discharge of the exhaust gas
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can be even further improved.

In the arrangement, in which the tail pipe 73a is extended
from the rear portion of the muffler main body 51 and the
leading end opening thereof is made to serve as the ex-
haust outlet 74, the length of the tail pipe 73a extended
from the muffler main body 51 can be kept small. Reduc-
tion in weight of the muffler main body 51 can therefore
be enhanced.

[0043] In the muffler device 50 according to the pre-
ferred embodiment of the present invention, the exhaust
outlet 74 is disposed obliquely downwardly and outwardly
the muffler main body 51. In other words, the exhaust
outlet 74 is disposed between the outer side portion and
the lower side portion of the muffler main body 51. Ac-
cordingly, the exhaust outlet 74 is open to face obliquely
downwardly and outwardly, in which direction there are
a less number of obstacles for guiding the running wind,
such as the rear cowl 35, the rear fender 37, and the like.
Discharge of the exhaust gas by the running wind can
therefore be even further improved.

Entry of rainwater and the like through the exhaust outlet
74 can be prevented. Moreover, the exhaust outlet 74 is
less noticeable, which improves appearance quality.
Corrosion resistance and appearance quality of the muf-
fler main body can thus be improved.

[0044] Further, in the muffler device 50 according to
the preferred embodiment of the presentinvention, a con-
nection portion for connecting the muffler main body 51
and the muffler side cover 52 is set at a location near the
slit 96. Stiffness of the portion provided with the slit 96 in
the muffler side cover 52 can be supplemented. Vibration
and noise occurring as a result of the running wind flowing
past the slit 96 can therefore be suppressed.

[0045] It is to be noted that the present invention can
be implemented in a variety of other manners. For ex-
ample, the present invention can be implemented as fol-
lows. Specifically, for example, an arrangement may be
made, in which the exhaust outlet 74 is disposed near
the outer surface of the muffler main body 51, instead of
extending the tail pipe 73a. In such an arrangement, the
end cap 53 may be disused. On the contrary, the muffler
side cover 52 may be disused and the running wind is
guided only with the recessed portions 87 of the end cap
53. Alternatively, an arrangement may be made, in which
an outside air introduction portion is formed by changing
part of the muffler side cover 52 radially outwardly and a
slit functioning as an air intake guide shaped portion is
formed ata frontend portion of the outside air introduction
portion. Alternatively, the muffler side cover 52 and the
exhaust outlet 74 may overlap each other in a side view
thereof. Alternatively, a plurality of connection portions
may be set near the slit 96, and a fastening device may
be used for each of these connection portions.

[0046] Referring to FIG. 10 showing a muffler device
150, it is appropriate that a guide wall 94 be formed so
as to reach a rear end edge of a muffler side cover 52.
The guide wall 94 may thereby be made to serve as an
air intake guide shaped portion for guiding the running
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wind.

Referring to FIGS. 11A and 11B showing a muffler device
250, it is appropriate that an outside air introduction por-
tion 93 and a slit 96 be provided forward of an exhaust
outlet 74 with a predetermined distance away therefrom.
Further, an air intake plate 297 may be provided on the
backside of a muffler side cover 52 so as to form an out-
side air flow path 298 extending from the slit 96 to a rear
end edge of the muffler side cover 52. The slit 96 and
the air intake plate 297 may thereby be formed as an air
intake guide shaped portion for guiding the running wind.
Referring to FIGS. 12A and 12B showing a muffler device
350, it is appropriate that a flap 394 extending rearwardly
from a rear end edge of a muffler side cover 52 be pro-
vided. The flap 394 may then be formed such that a rear
end side thereof is bent obliquely so as to be located
radially inwardly. The flap 394 may thereby be formed
as an air intake guide shaped portion for guiding the run-
ning wind.

It is also appropriate that the air intake guide shaped
portion, such as the slit 96, the guide wall 94, and the
like, be provided in an end cap 53, instead of the muffler
side cover 52.

It should be noted that the arrangements according to
the preferred embodiment of the present invention are
only exemplary cases and the present invention can be
applied to a type of vehicle other than the motorcycle.

[Description of Reference Numerals]
[0047]

1: Motorcycle (vehicle)

16:  Engine (internal combustion engine)

44:  Exhaust pipe

50:  Muffler device

51:  Muffler main body

52:  Muffler side cover (muffler cover)

53:  End cap (muffler cover)

74:  Exhaust outlet

84:  Connection portion

86: Exposed hole

87: Recessed portion (air intake guide shaped por-
tion)

96:  Slit (air intake guide shaped portion)

Claims

1. A muffler device (50) connected to a rear end portion
of an exhaust pipe (44) extending from an internal
combustion engine (16) of a vehicle, comprising:

a muffler main body (51);

an exhaust outlet (74) disposed at a rear portion
of the muffler main body (51),

opening outwardly and laterally the vehicle; and
a muffler side cover (52) provided for the muffler
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main body (51);

wherein the muffler side cover (52) includes an
air intake guide shaped portion (96) for guiding
running wind to the exhaust outlet (74), charac-
terised in that

the muffler side cover (52) includes an outside
air introduction portion (93) formed by a chang-
ing part of the muffler side cover (52), an outside
air introduction portion (93) being formed along
a rear section of the muffler side cover (52) that
overlaps the muffler main body (51) and extend-
ing radially inward part way toward the muffler
main body (51),

wherein arear end of the outside air introduction
portion (93) includes an air intake guide shaped
portion (96) for guiding ambient air to the ex-
haust outlet (74),

wherein the air intake guide shaped portion (96)
has a length extending in a foreward direction,
awidth thatincreases continuously in a direction
from a front end to a rear end thereof, and a
depth that increases in a radial direction toward
the rear end relative to the front end thereof.

2. The muffler device (50) according to claim 1, wherein
a muffler side cover (52) as the muffler cover is fitted
to an outer periphery of the muffler main body (51)
and the muffler side cover (52) includes a slit (96)
provided as the air intake guide shaped portion.

3. The muffler device (50) according to any of the pre-
ceding claims, wherein the muffler cover includes an
end cap (53) for covering an area surrounding the
exhaust outlet (74) of the muffler main body (51),
and the end cap (53) includes a recessed portion
(87) provided as the air intake guide shaped portion
and the recessed portion (87) includes an exposed
hole (86) provided for the exhaust outlet (74).

4. The muffler device (50) according to any of the pre-

ceding claims, wherein the exhaust outlet (74) is lo-
cated between an outer side portion and a lower side
portion of the muffler main body (51).

5. The muffler device (50) according to any of the pre-
ceding claims, wherein at least one connection por-
tion (84) for connecting the muffler main body (51)
and the muffler side cover (52) is disposed atan area
near the air intake guide shaped portion.

Patentanspriiche

1. Schalldampfervorrichtung (50), die mit einem hinte-
ren Endabschnitt eines sich von einem Verbren-
nungsmotor (16) eines Fahrzeuges erstreckenden
Auspuffrohres (44) verbunden ist, mit:
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einem Schallddmpferhauptkorper (51);

einem Abgasauslass (74), der an einem hinte-
ren Abschnitt des Schalldampferhauptkérpers
(51) angeordnet ist und sich nach au3en und
seitlich des Fahrzeuges 6ffnet; sowie einer fur
den Schallddmpferhauptkdrper (51) vorgesehe-
nen Schallddmpferseitenabdeckung (52);
wobei die Schallddmpferseitenabdeckung (52)
einen Abschnitt (96) in Form einer Luftansaug-
fuhrung aufweist, die den Fahrtwind zu dem Ab-
gasauslass (74) leitet, dadurch gekennzeich-
net, dass

die Schalldampferseitenabdeckung (52) einen
auBeren Lufteinfihrabschnitt (93), der von ei-
nem wechselnden Teil der Schalldampfersei-
tenabdeckung (52) gebildet ist, sowie einen au-
Reren Lufteinfliihrabschnitt aufweist, der entlang
einem hinteren Abschnitt der Schalldampfersei-
tenabdeckung (52) ausgebildet ist, welcher den
Schalldampferhauptkorper (51) tberlappt, und
sich radial nach innen halbwegs in Richtung des
Schalldampferhauptkérpers (51) erstreckt,
wobei ein hinteres Ende des aul3eren Luftein-
fuhrabschnittes (93) einen Abschnitt (96) in
Form einer Luftansaugflihrung aufweist, die
Umgebungsluft zu dem Abgasauslass (74) lei-
tet,

wobei der Abschnitt (96) in Form einer Luftan-
saugflihrung eine Lange aufweist, die sich in ei-
ne Richtung nach vorne erstreckt, eine Breite,
die durchgehend in einer Richtung von seinem
vorderen Ende zu seinem hinteren Ende zu-
nimmt, sowie eine Tiefe, die in einer radialen
Richtung zu dem hinteren Ende relativ zu sei-
nem vorderen Ende hin zunimmt.

Schalldampfervorrichtung (50) gemaf Anspruch 1,
wobei eine Schallddmpferseitenabdeckung (52) als
Schalldampferabdeckung an einem Auflenumfang
des Schallddmpferhauptkérpers (51) befestigt ist
und die Schallddmpferseitenabdeckung (52) einen
Schlitz (96) aufweist, der als Abschnitt in Form einer
Luftansaugfiihrung vorgesehen ist.

Schalldampfervorrichtung (50) gemal einem der
vorhergehenden Anspriiche, wobei die Schalldamp-
ferabdeckung eine Endkappe (53) zum Abdecken
eines den Abgasauslass (74) des Schalldampfer-
hauptkorpers (51) umgebenden Bereiches aufweist,
und die Endkappe (53) einen vertieften Abschnitt
(87) aufweist, der als Abschnitt in Form einer Luft-
ansaugflhrung vorgesehen ist, und der vertiefte Ab-
schnitt (87) ein freiliegendes Loch (86) aufweist, das
fur den Abgasauslass (74) vorgesehen ist.

Schalldampfervorrichtung (50) gemaR einem der
vorhergehenden Anspruche, wobei der Abgasaus-
lass (74) zwischen einem aueren Seitenabschnitt
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und einem unteren Seitenabschnitt des Schalldamp-
ferhauptkorpers (51) liegt.

Schalldampfervorrichtung (50) gemaR einem der
vorhergehenden Anspriiche, wobei mindestens ein
Verbindungsabschnitt (84) zum Verbinden des
Schalldampferhauptkérpers (51) und der Schall-
dampferseitenabdeckung (52) in einem Bereich na-
he des Abschnittes in Form einer Luftansaugfiihrung
angeordnet ist.

Revendications

Dispositif de silencieux (50) raccordé a une portion
d’extrémité arriére d’un tuyau d’échappement (44)
s’étendant depuis un moteur a combustion interne
(16) d’'un véhicule, comprenant :

un corps principal de silencieux (51) ;

un orifice d’échappement (74) disposé au ni-
veau d’'une portion arriére du corps principal de
silencieux (51), ouvrant de facon extérieure et
latérale le véhicule ; et

un capot latéral de silencieux (52) prévu pour le
corps principal de silencieux (51) ;

dans lequel le capot latéral de silencieux (52)
comprend une portion en forme de guide d’'ad-
mission d’air (96) permettant de guider le vent
s’écoulant vers I'orifice d’échappement (74), ca-
ractérisé en ce que

le capot latéral de silencieux (52) comprend une
portion d’introduction d’air extérieur (93) formée
par une partie changeante du capot latéral de
silencieux (52), une portion d’introduction d’air
extérieur (93) étant formée le long d’'une section
arriere du capot latéral de silencieux (52) qui
chevauche le corps principal de silencieux (51)
et s’étend radialement vers l'intérieur sur une
partie de la distance vers le corps principal de
silencieux (51) ;

dans lequel une extrémité arriere de la portion
d’introduction d’air extérieur (93) comprend une
portion en forme de guide d’admission d’air (96)
permettant de guider I'air ambiant vers ['orifice
d’échappement (74),

dans lequel la portion en forme de guide d’ad-
mission d’air (96) a une longueur s’étendant
dans une direction vers 'avant, une largeur qui
augmente continuellement dans une direction
de son extrémité avant a son extrémité arriére,
et une profondeur qui augmente dans une di-
rection radiale vers son extrémité arriére par
rapport a son extrémité avant.

2. Dispositif de silencieux (50) selon la revendication

1, dans lequel un capot latéral de silencieux (52) en
tant que capot de silencieux est fixé sur une péri-
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phérie externe du corps principal de silencieux (51)
et le capot latéral de silencieux (52) comprend une
fente (96) agencée en tant que portion en forme de
guide d’admission d’air.

Dispositif de silencieux (50) selon I'une quelconque
des revendications précédentes, dans lequel le ca-
potde silencieux comprend un capuchon d’extrémité
(53) permettant de recouvrir une zone entourant I'ori-
fice d’échappement (74) du corps principal de silen-
cieux (51), etle capuchon d’extrémité (53) comprend
une portion évidée (87) agencée en tant que portion
en forme de guide d’admission d’air et la portion évi-
dée (87) comprend un trou exposé (86) prévu pour
I'orifice d’échappement (74).

Dispositif de silencieux (50) selon I'une quelconque
desrevendications précédentes, dans lequel l'orifice
d’échappement (74) est situé entre une portion laté-
rale extérieure et une portion latérale inférieure du
corps principal de silencieux (51).

Dispositif de silencieux (50) selon I'une quelconque
des revendications précédentes, dans lequel au
moins une portion de raccordement (84) permettant
de raccorder le corps principal de silencieux (51) et
le capot latéral de silencieux (52) est disposée au
niveau d’'une zone prés de la portion en forme de
guide d’admission d’air.
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